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ABSTRACT 

Stress-rupture data for niobium were obtained at HJUfK under four 

stress conditions between 18,000 and 25,000 psi.    These data correlated 

well with existing rupture data for the same material at 1255° K by means 

of the relation   tre      *VftT » f (&)    , where <J is the stress, T is 

the absolute temperature,   R is the gas constant, and AH,, is the exper- 

imental activation energy for rupture.     AH^ was found to be equal to 

75,000 calories per mole for niobium. 
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THE CORRELATION OF HIGH TEMPERATURE RUPTURE DATA FCR NIOBIUM 

It hao recently been shown   that stress-rupture data for metals 

at elevated temperatures are correlatable by means of the equation 

b-f(*) (1) 

where (T • the applied stress 

9f • temperature-compensated time at rupture 
-AHr/DT 

• t^e for a constant temperature test 

t,." time to rupture 

T• temperature of test in absolute degrees 

R * gas constant in calories per degree per mole 

and    AHr• experimental activation energy for rupture in calories per 

mole. 

For a given metal, AHp was found to be a constant equal to the activation 

energies for high temperature creep and self-diffusion. 

The rupture properties of relatively pure niobium in an atmosphere 

of helium under three stresses at 1255*K have been determined by Orassi, 

Bainbridge and Harmanv . Since the same material and apparatus used by 

tho38 investigators were readily available, it was decided to extend their 

measurements to include data at some other temperature in order to permit 

evaluation of the activation energy for rupture of niobium through appli- 

cation of Equation 1. 

Rupture data for 99.8 percent niobium have therefore been obtained 

under four stresses at 1144*K using the same material and equipment 

(2 3) 
described previously by Orassi, Bainbridge and Hermanv *"''. The test 

specimens, fabricated from 0.125 inch diameter wire with reduced sections 

0.08 inch in diameter and 0.5 inch long, were annealed it a helium 
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atmosphere at 1255°K for two hours prior to ts-ting.    The tests were con- 

ducted In a protective atmosphere of high purity helium at 3 psig in a 

sealed chamber heated by a vertical glo-tupe furnace, the temperature of 

which was measured and controlled by ireans of a chromel-alumel thermo- 

couple.    The load was applied to the interior of the chamber through the 

use of a sylphon bellows. 

These data together with the data at 12f5*S reported by Grassi, 

(2) Bairibridge and Harman       are presented in Table I.    The nominal stress 

listed is the initial stress for each test. 

TABLE I 

Streas-Rupture Properties of Niobium 

i   
Nominal Stress    Rapture Time 

Temperature pel Hours 

1255°K 19,200 7.6 
16,900 23.9 
U,500 82.0 

11U°K                 25,000 3.6 
22,500 27.5 
20,000 79.3 
18,000 242.7 

Analysis of these data by means of Equation 1 resulted in the good corre- 

lation shown in Figure 1, yielding 75,000 calories per mole as the activa- 

tion energy,   £Hr , for the rupture of niobium.    It is believed that this 

value should approximate the value of the activation energy for the high 

temperature creep and self-diffusion of niobium. 
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FIG. I    CORRELATION OF STRESS-RUPTURE DATA FOR 99.8 % 
NIOBIUM BY MEANS OF THE RELATION  0r*f (CT). 
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